A mechanism to explain how regular exercise might reduce the risk for clinical prostate cancer.
Epidemiological studies report that regular physical activity can reduce the risk for prostate cancer. This study was conducted to investigate possible mechanisms to explain the epidemiological data. Serum from sedentary controls or men with regular (5 days/week) aerobic exercise was used to stimulate lymph node cancer of the prostate (LNCaP) tumor cells in vitro. Growth and apoptosis were assessed and cell lysate p53, p21 and Bcl-2 proteins measured. Tryphostin was used to block the insulin-like growth factor-I receptor. Exercise serum-stimulated growth was reduced at 2 and 4 days while apoptosis was increased. Tryphostin reduced growth in the control but not in the exercise serum-stimulated samples. Total cell lysate p53 protein was higher in the exercise serum-stimulated cells at both 2 and 4 days. The levels of p21 protein, a downstream effector of p53, were elevated at 2 days but were normal at 4 days. Bcl-2, an antiapoptotic protein, was significantly reduced at 2 days in the exercise serum-stimulated lysates. These results indicate that exercise training alters serum insulin-like growth factor axis factors in vivo that increase LNCaP cellular p53 protein content in vitro leading to reduced growth via p21 and induced apoptosis via the mitochondrial pathway.